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ABSTRACT

This thesis is a cost-benefit analysis of the Enhanced Transportation Service
(ETS) Program, which is a proposed initiative under the Marine Corps' "Precision
Logistics" concept. The general focus of "Precision Logistics" is to provide the
warfighter with the right thing, at the right place, at the right time, with the least amount
of effort and cost. (Hamilton, 1996) The specific focus of the ETS Program is to utilize
premium transportation service (i.e., next day air) to reduce order ship time (OST), which
will result in lower stockage levels.

The intent of this study was to determine if the benefit derived from reduced
stockage levels outweighs the additional cost of air shipment. This is intended to be the
first in a series of studies of the ETS Program. The study was based on the requisitioning
objective (RO) stockage level. A computer spreadsheet model of the RO formula was
built and two Monte Carlo simulation runs conducted to determine if the ETS Program is
cost effective.

Results of the analysis suggest that the cost of premium transportation service is
significantly less than the cost of additional inventory that would have to be carried if
premium transportation were not utilized. Therefore, further research of the ETS

Program is warranted. Recommendations on the direction of future studies are provided.
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I. INTRODUCTION

A. BACKGROUND

In today's uncertain world, the United States military is faced with an ever
increasing operational tempo. However, as the list of missions and requirements grows,
the available fiscal resources continue to shrink. In order to maintain the greatest military
force in the world, all efforts must be focused on being able to fight "smarter not
harder". This starts by analyzing basic activities, and asking "Is this the best way to carry
out the mission?" The Marine Corps' inventory management system is one area that can
be analyzed in search of improvement. Constrained fiscal resources now demand efficient
management of supply inventories.

"The Commandant's Planning Guidance" (Krulak, 1995) set a vision for where the
Marine Corps is heading. The concept of "the right support at the right time" (Krulak,
1995, p. 9) must be followed today if the Marine Corps is to be successful on the
battlefield in the future.

"Precision Logistics" is a current Marine Corps concept that seeks a complete
overhaul of the way logistics is provided at the tactical, operational and strategic
levels. The initial focus is reducing logistics response times (LRTs). Order ship time
(OST) reduction is currently the main focus of the "Precision Logistics" initiative.

An attempt to reduce OST is the Enhanced Transportation Service (ETS)
program, in which all requisitions would be funded for air transportation. Decreased OST
should result in a decrease in customer stockage levels and thus a savings to the Marine

Corps. Air transportation is the fastest mode of shipment, but it is also the most
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expensive. The question becomes, "Does the benefit derived from reduced stockage levels
outweigh the additional cost of air shipment?" Answering this question is the focus of this
research.

This chapter is divided into four sections (not including the current section).
Section B answers the question, "What is Precision Logistics"? Section C defines
"order ship time" and explain the different steps involved. Section D discusses the
concept of the Enhanced Transportation Service (ETS) program. Section E lays out the

questions answered by this research. Finally, section F outlines the remainder of the study.

B. WHAT IS PRECISION LOGISTICS?

1. Definition

"Precision Logistics' is the art and science of providing the warfighter with the
right thing, at the right place, at the right time, with the least amount of effort, signature,
and cost.” (Hamilton, 1996) "Precision Logistics" is not a single program; rather, it is a
collection of programs that are currently under way in the Marine Corps. The concept of
"Precision Logistics" is a vehicle by which to pull projects together to ensure they are all
working toward the same goal(s). Moreover, "Precision Logistics" will lead to a cultural
change in the way that support is provided in the Marine Corps. (Krulak, 1997)

2. Why?

"Precision Logistics" is primarily the result of two factors. First, more than ever,
shrinking budgets require that the Marine Corps operate as efficiently as possible to

maximize use of the funds provided. The funds freed up through faster and less costly




support can be utilized in other critical areas, such as force modernization. (Krulak, 1997)
Secondly, slow logistics response times have caused the "customers" to lose faith in the
Marine Corps supply system. This has resulted in customers increasing their inventories to
compensate for the unresponsive system. (Hamilton, 1996) The current level of customer
service is unacceptable.

3. How?

New projects are being instituted that adapt commercial procedures with
innovative technology to improve logistics and reduce costs. These procedures and
technology are being tailored to the Marine Corps and its unique requirements. Merely
automating current procedures and systems would prove ineffective. Therefore, existing
procedures and systems are being reviewed to identify and eliminate "non-value added"
steps to help streamline the flow of information. There are currently many individual
projects underway and in planning.

4. Goals (Hamilton, 1996)

The goals of the "Precision Logistics" initiative can be stated as five objectives.
First, to provide dependable and responsive logistics support to the customers. If this is
achieved it should lead to fulfilling the second objective, which is to improve customer
satisfaction. The third objective is to increase the Marine Corps' capability to deploy and
sustain itself. The foqrth objective is to increase supply and maintenance readiness, which
will directly have a positive impact on increasing overall unit readiness. Finally, the fifth

objective is to reduce inventories. The initial focus of the "Precision Logistics" initiative 1s




to reduce order ship time (OST) (CMC Washington DC//L//, 1996). The following

section will explain what OST is, and break it down at two levels.

C.  WHAT IS ORDER SHIP TIME?

1. Retail Level Supply (see Glossary)

Order ship time (OST) is the time between the initiation of a supply requisition
(i.e., a requirement is identified) and the receipt for that requisition by the requesting unit
(DoD 4140.1-R). The following are a chronological list of the steps in the order and ship

process at the retail level":

1. An individual (e.g., mechanic, technician) identifies that a repair part is
required.

2. = The shop/section supervisor verifies the requirement.

3. The requesting shop/section completes an Equipment Repair Order

Shopping List (EROSL). This initiates the requisitioning process.

4. The EROSL is delivered to the unit's supply section. A supply clerk will
"key punch" the EROSL into the Asset Tracking for Logistics and Supply System
(ATLASS). This is an automated program that, among other things, initiates and tracks
supply requisitions from the requesting unit level (e.g., infantry battalion, maintenance
company) up through the supply chain. ATLASS interfaces with the Supported Activities
Supply Support System (SASSY), which is the automated system that is used by the retail

level supply activities (i.e., supply battalions). Refer to Figure 1-1.




5. The computer disk that contains all the requesting unit's supply transactions
for that day is delivered to the SASSY Management Unit (SMU) at the Supply Battalion.
The diskette may be either hand delivered or sent through email. Refer to Figure 1-1.

6. The SMU processes the supply transactions of all requesting units. Daily,
usually, the transactions are run through SASSY, which determines part availability at the
retail level supply activity.

7. If the requested item is on hand within Supply Battalion, the SMU's
computer files indicate the-‘warehouse location. The "General Account" section handles
consumable items and the "Reparables Issue Point" section (RIP) handles reparable
components. This study is limited to the activities of the RIP. Refer to Figure 1-1. If the
requested item is not on hand, the request is forwarded to the wholesale level supply
activity(s). Wholesale level supply is addressed in sub-section 2.

8. The SMU creates a material release order (MRO), then a warehouse clerk
retrieves the item from the storage location.

9. Finally, the item is either delivered to the requesting unit or the requesting
unit retrieves the item from Supply Battalion. The requesting unit then processes a "D6T"
transaction, which closes out the requisition in SASSY (DoD 4140.22-M).

The retail level order & ship process is outlined in Figure 1-2.
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2. Wholesale Level Supply (see Glossary)

Once it is determined that the retail level supply activity (e.g., supply battalion)
does not possess the requested item, then one of two things occurs. First, if the
requisition is a high priority, then it is forwarded to the wholesale system for action.
Second, if the requisition is a low priority, then the supply battalion may wait to fill the
requisition until the their stocks are replenished at some point in the future. Refer to
Appendix A for an outline of the Marine Corps Uniform Material Movement and Issue
Priority System (UMMIPS). At this point assume that the requisition is a high enough
priority, and is passed to the wholesale level for action. The following are a chronological
list of the steps in the order and ship process at the wholesale level':

1. SASSY passes the requisition to the Defense Automated Addressing
System (DAAS), located in Dayton, Ohio.

2. The requisition is rerouted to the appropriate National Inventory Control
Point (NICP). Ifthe item is on hand at the NICP, an MRO is created.

3. The MRO is sent to the appropriate supply depot via DAAS,

4. The Defense Logistic Agency (DLA) supply depots pull MROs off DAAS
usually once a day.

5. The MROs are prioritized by requisition priority and required delivery date
(RDD). See Glossary.

6. The requested item is retrieved from the storage location. The amount of

time it takes the warehouse personnel to retrieve the item is a function of where the




request falls within the priority system. Once the item is picked from the shelf, it is
prepared for shipping.

7. The mode of shipment is determined by cost effectiveness and UMMIPS
time frames. See Appendix B for the current timeframe requirements. Appendix C
outlines the new timeframes that are currently under review.

8. The item is then shipped to the base/installation of the requesting unit (e.g.,
Camp Pendleton, California). The Traffic Management Office (TMO) usually receipts for
the item.

9. TMO then sends the item to the supply battalion.

10. Supply battalion either delivers the item to the requesting unit or the
requesting unit retrieves the item from supply battalion. The requesting unit then
processes a "D6T" transaction, which closes out the requisition in SASSY (DoD
4140.22-M).

11.  Once the SMU receives the "D6T" transaction in SASSY, they process a
"D6S" transaction, which closes out the requisition in DAAS (DoD 4140.22-M).

The wholesale level order & ship process is outlined in Figure 1-3. A program
called Enhanced Transportation Service (ETS) is currently under review, and the program
intent is to reduce OST. The ETS program focuses on minimizing the amount of time
spent during step #8 of the wholesale level supply process (see above). The next section

discusses the vision of the ETS program.
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D. THE ENHANCED TRANSPORTATION SERVICE PROGRAM®

As discussed above, the ETS program is intended to reduce OST. The ETS

program accomplishes this by shipping all requisitions by way of next day air delivery.

Moreover, this decrease in OST also leads to a decrease in stockage levels at the retail

supply activities (e.g., FSSG RIPs), which yields savings for the Marine Corps. The

Defense Logistics Agency (DLA) funds for all high priority requisitions, as they currently

do, and the Marine Corps funds for the air shipment of all "medium" and "low" priority

requisitions. The current transportation cost structure is outlined in Table 1-1.

Transportation Costs

Destination From To Who Pays
Ist* Manufacturer Wholesale Activity Part of contract
Vendor (e.g., DLA supply negotiation
depot)
2nd* Next Customer
Wholesale Activity | (e.g., FSSG RIP) DLA
3rd** Marine Corps
Next Customer Final Customer (USMC)

Table 1-1.2

* See Glossary for definitions

** Only applicable if the "Next Customer" is not the retail level customer. This is usually

not the case.

The DLA currently funds all "second destination" transportation costs. The mode

of shipment is determined by cost effectiveness and UMMIPS timeframes. See Appendix

B for the current timeframe requirements. However, to implement the ETS program the

transportation cost structure has to be realigned as shown in Table 1-2.
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ETS Transportation Costs

Destination From To Who Pays
Manufacturer Wholesale Activity Part of contract
Ist ‘ Vendor (e.g., DLA supply negotiation
depot)
Next Customer High Priority -- DLA
2nd Wholesale Activity | (e.g., FSSGRIP) |Med. Priority -- USMC
Low Priority -- USMC
3rd* Next Customer Final Customer USMC
Table 1-2.

* Only applicable if the "Next Customer" is not the retail level customer. This is usually
not the case.

Full-scale testing of this program is risky and cost prohibitive. To determine the
merits/shortcomings of ETS, this research investigates how OST and stockage levels react
when the ETS concept is implemented. This is done with a simulation model. The

specific research questions are outlined below.

E. RESEARCH QUESTIONS

1. Primary

The ETS Program funds for the air shipment of all requisitions. Air transportation
is the fastest mode of shipment, but it is also the most expensive as well. The intent is that
ETS decrease OST and result in a decrease in customer stockage levels. The primary
research question is "Does the benefit derived from reduced stockage levels outweigh the
additional cost of air shipment?" This is the primary research question. At the conclusion,

a decision is made as to whether or not the ETS program is a viable option for reducing
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OST in a cost effective manner. This includes a recommendation of whether or not

further research of the ETS program should be conducted.
2. Secondary

The primary research question examines the cost effectiveness of the ETS program
under the present UMMIPS time standards outlined in Appendix B. Appendix C outlines
the new UMMIPS time standards that are currently under review. The research
determines if the new time standards make the ETS program more or less cost effective,

as compared to the results obtained under the current time standards.

F. OUTLINE

In Chapter I background material was presented to familiarize the reader with the
Marine Corps supply system and the proposed ETS program. The remainder of the study
will be broken down into five more chapters. The following is a brief outline:

Chapter IT: Literature review -- Review of current literature on the subject of
inventory management.

Chapter III: Description of the Marine Corps inventory position (i.e.,
requisitioning objective) model. Describe the components and define
the variables.

Chapter IV: Methodology -- Build and run simulation model.

Chapter V: Analysis - Review of the results obtained during the data gathering.

13




Chapter VI: Conclusion/Recommendations - Conclude what the effects are of

sending all requisitions by air shipment. Make any recommendations

for further improvements.

\ 14
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ENDNOTES

! Information on the order and ship process was provided courtesy of Dr. Marc Robbins,
RAND Corporation. The source of the information is an unpublished RAND report
which discusses the order and ship process. The RAND researcher's knowledge of the
order and ship process is the result of interviews with key personnel, observation of the
process (i.e., a requisition was initiated and tracked through the entire process), and
previous RAND research.

? The information on ETS was obtained from an "Information Paper" entitled
MARCORLOGBASES Albany Enhanced Transportation Service, dated July 11, 1996.
This paper was provided by Major Scott Allen, Logistic Center Operations Office, and
Captain Andy Stokes, Integrated Logistics Support Directorate; both from Marine Corps
Logistics Bases Albany, Georgia. Enhanced Transportation Service is merely a concept
under review at this point, and there is very little literature on this topic.

* The current transportation cost structure was outlined during an interview
December 17, 1996 with Captain Andy Stokes and Master Sergeant John Robinson,
both of the Integrated Logistics Support Directorate, Marine Corps Logistics Bases
Albany, Georgia.
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I

II. LITERATURE REVIEW

A. INTRODUCTION

_The idea of using premium transportation service in order to reduce inventory
stockage levels is not new. Nearly forty years ago the Commander-in-Chief, United States
Pacific Fleet initiated a study titled the "Pacific Air Cargo Evaluation" (PACE). That
study was similar to this current research of the cost-benefit of the ETS program.
Specifically, "It covered the relationships between air, other forms of transportation,
supply policy and practice and the administrative controls by which supply and
transportation are made to work together." (PACE, 1958)

The PACE study was initiated because it was theorized that using air
transportation to deliver parts results in decreased inventory stockage levels, which yields
savings to the military. It focused on savings in two areas: 1) reduction in "pipeline”
stocks, and 2) reduction in "normal" stocks. Pipeline stocks are reduced because air
transportation results in a faster delivery time, which reduces the amount of stock in
transit. In addition, "normal" stocks are reduced because the replenishment leadtime is
shortened.

The study found that air transportation was not as dependable or as fast as initially
suspected. For example, when discussing a supply shipment from CONUS to Hawaii it
was stated that, "Only in most exceptional cases is it possible to provide a customer with a
bona fide emergency shipment in a week from CONUS from the time he submits a

requisition. Only by superhuman effort can it be done in less time." The conclusion was
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that at that time air transportation was not an economical means of providing logistics
support for the military.

However, the PACE study should not be viewed as failure. The results are only a
"snapshot in time". Aviation was still in its infancy in 1958, and many, many
improvements have taken place since that time. For instance, it does not take a
"superhuman" effort to deliver supplies from CONUS to Hawaii in less than a week.
Almost forty years have passed since the completion of the PACE study, and it is time
once again to ask the question, "Can the military provide better logistics support?"

To shed light on this question, the following five sections are broken down as
follows:

1. Section B looks at the functional classifications of inventory. These
classifications are relevant to inventory management decisions.

2. Section C provides examples of how in-transit (i.e., "pipeline") inventory
and buffer inventory are effected by the mode of transportation used to distribute supplies.

3. Section D provides an overview of transportation.

4, Section E presents an example of how logistics (i.e., transportation) is
being used as a competitive advantage in the private sector.

5. Finally, Section F briefly summarizes the literature review.

B. FUNCTIONAL CLASSIFICATIONS OF INVENTORY
The objective of inventory management is "to have items available to maintain flow

of goods to customers while minimizing the investment required to achieve this service."
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(Fogarty, Blackstone, and Hoffman, 1991) When making critical inventory management
decisions such as how much inventory to carry, when reorder, and what mode of
distribution to use, there are four classifications of inventory that are relevant. Magee,
Copacino, and Rosenfield (1985) use the terms cycle stock, seasonal/smoothing stock,
process stock and safety stock. Leenders, Fearon, and England (1980) classify inventory
as': 1) cycle inventory, 2) anticipation inventory, 3) transit inventory, and 4) buffer
inventory. These classifications are given different names by different individuals, but the
concepts behind the names remain fairly consistent. Since both models are essentially the
same, the terms used in the Leenders model are chosen to describe the different functions
of inventory.

Cycle inventory is the result of an organization purchasing an item in a larger
quantity than is needed for immediate purposes. (Magee, Copacino, and Rosenfield,
1985) According to Fogarty, Blackstone, and Hoffman (1991), cycle inventory represents
“the purchase of goods in a quantity sufficient to meet relatively stable demand during an
extended period.” This is effected by "how much is ordered", rather than "how the order
is delivered". Therefore, this is not directly effected by the ETS program.

Secondly, anticipation inventory is carried in order to meet expected changes in
customer demand and/or supplier delivery. This implies that some items have seasonal
trends that can be forecasted and anticipated. For the most part, the Marine Corps supply
system does not exhibit any seasonal trends, so anticipation inventory is not really

applicable. Forecasting seasonal trends in the Marine Corps supply system can be the

subject of future research, but is not the focus of this study.




Transit inventory, also referred to as "pipeline inventory", represents the materiel
that is being moved from the supplier to the requesting organization. A significant amount
of inventory can be in-transit for organizations that use slow and/or unreliable modes of
transportation to distribute supplies. This is basically wasted capital that is tied up in
inventory that is not even yet available for use by the requesting unit.

This also relates to the concept of lead time. According to Magee, Copacino, and
Rosenfield (1985), "the longer the lead time for a particular stage of a process, the more
important inventories become, and with relatively short lead time it may not be crucial to
carry the inventory." In addition, factors such as the speed of the transportation mode,
speed of paperwork processing, and flexibility of the transportation system also have an
impact on the amount of inventory needed. (Magee, Copacino, and Rosenfield, 1985)
Finally, Magee, Copacino, and Rosenfield (1985) state, "If the flow of material from seller
to buyer is rapid, prompt when ordered, and highly reliable, the buyer can reduce
investment in inventory." This is exactly the intent of the ETS program.

Finally, buffer inventory is carried because of the probabilistic nature of inventory
management. Specifically, there are usually fluctuations in customer demand and/or
supplier delivery that can not be anticipated. The amount of buffer inventory is a function
of the desired service level the supplier wants to provide the customer. An example of an
approach to determining the "appropriate” amount of buffer inventory is as follows,

equation 2.1%

2.1) B=K/UL*Q
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where;

B = buffer inventory

K = service level factor (see Table 2.1)
U = usage

L = lead time

Q = order lot size

Service Level Factor - K Table

Desired Service Level Factor
50% 0
85% 1.04
90% 1.28
95% 1.65
99.9% 4
Table 2-1.

From this example, it can be shown that a reduction in lead time (L) will result in a
reduction of buffer inventory. As already discussed, the ETS program attempts to reduce
lead time by shipping all supply requisitions via premium transportation (i.e., air).
Therefore, the ETS program helps reduce the amount of buffer inventory carried at the
RIPs. Section C provides examples of how transit inventory and buffer inventory are

effected by the mode of transportation used to distribute supplies.

C. TRANSIT INVENTORY AND BUFFER INVENTORY EXAMPLES

This section quantifies some of the information provided in Section B. First, an
example of how transit inventory is effected by the mode of transportation is provided.
Fogarty, Blackstone, and Hoffman (1991) provide the following formula, equation 2.2, for
determining the cost of transit inventory:

(2.2) TRIC=K*D*C*T
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where;

TRIC = transit inventory cost

K = transportation carrying cost, based on the cost of capital, pilferage, etc. This
does not represent the cost of shipment

D = demand per period

C = unit cost

T = transit time

Based on the equation above, the following information is provided. If:

K = 10% per year
D = 2 units per day
C = $40/unit

T =7 days

Then;

TRIC = (.10/year) * (2 units/day) * ($40/unit) * (7 days) = $56/year
However, if transit time (T) is reduced to one day and everything else remains constant,
then;

TRIC = (.10/year) * (2 units/day) * ($40/unit) * (1 day) = $8/year
This is a small example, but it demonstrates how a faster mode of transportation reduces
transit inventory. In addition, this example shows only one item, but the Marine Corps
RIPs carry over 1,000 different items. A slight reduction in transit inventory cost for
many items may result in significant savings.

Next, an example of how buffer inventory is effected by the mode of transportation

is provided. Equation 2.1 will be used for this example. If:

K = 90% desired service level = K factor 1.28 (see Table 2.1)

U =2 units/day
L =7 days
Q =10 units

Then;
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B = 1.28 [QQunits/day) * (7days) * (10units) =1.28 (11.83 units) = 15.15 units

However, if leadtime (L) is reduced to one day and everything else remains constant, then;

B=1.28 J(Zunits/day) * (1day) * (10units) = 1.28 (4.47 units) = 5.72 units

Once again, this is only a small example, but it demonstrates how a faster mode of
transportation reduces the amount of buffer inventory. The following section provides an

overview of transportation.

D. TRANSPORTATION OVERVIEW

This section provides a brief introduction, discusses factors and trade offs to
consider in choosing a mode of transportation, and finally, highlights some advantages of
air transportation. To begin, the mode of transportation chosen to distribute supplies
represents one of the most important decisions the logistician must make. According to
Ballou (1992), "Transportation is a key decision area within the logistics mix. Except for
the cost of the purchased goods, transportation absorbs, on average, a higher proportion
of logistics costs than any other logistics activity." In light of that statement, it is
mmperative that the logistician make an informed decision when choosing a mode of
transportation to distribute and/or receive supplies. Therefore, several factors must be
considered when choosing the mode of transportation.

Based on an analysis of seven different surveys, Ballou (1992) highlights three
factors that weigh heavily in choosing a mode of transportation: 1) cost, 2) transit time
and variability, and 3) loss or damage. When considering the cost of transportation,

several factors, not just the cost of shipment, must be examined. Magee, Copacino, and
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Rosenfield (1985) point out that "Transportation rates and other direct costs, such as
handling and packaging, are not the only costs to be considered. There are indirect costs,
such as extra stock investment and lost sales due to unreliable service." In addition, other
surveys have shown that average delivery time and delivery time variability rank as the
most important factors for managers in "corporate America". (Ballou, 1992)

The most important "loss" to consider is customers who are lost due to
dissatisfaction with unreliable service. Marine Corps organizations, such as an infantry
battalion, have very little flexibility in choosing suppliers. However, customer service is
still an important consideration. For instance, delayed shipments may result in higher
inventory costs due to stockouts or backorders. (Ballou, 1992) The prudent logistician
should choose the mode of transportation that provides the best balance between all three
of the factors discussed above.

In choosing the best balance between the factors, there are certain trade offs that
must be considered. To the customer, better transportation service (i.e., faster and more
reliable) means that lower inventory levels can be maintained. (Ballou, 1992) A shipper
using a slower, less reliable mode of transportation will compensate the customer by
charging a lower rate. However, this also results in more inventory being carried in stock
and in the pipeline. On the other hand, "air freight must charge higher rates than other
modes of transportation, which results in a trade off between performance and premium

costs." (Ballou, 1992) Some benefits of using air transportation are discussed next.
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To begin with, air is the fastest mode of transportation available for intermediate to
long range shipments. In addition, package delivery services, such as Federal Express, are
the fastest mode for transporting small shipments over 200 miles. (Magee, Copacino, and
Rosenfield, 1985) Secondly, the speed of air transportation also helps reduce costs of
other logistic components. Specifically, the amount of material in stock and in the pipeline
is reduced, thus reducing the inventory costs. (Magee, Copacino, and Rosenfield, 1985)

Next, less protective packaging is required when using air transportation. Air
shippers provide relatively delicate physical handling of shipments, as compared to other
modes of transportation, as part of the premium service. Therefore, air shipment results in
less physical damage to goods. (Ballou, 1992) Finally, air shippers can "trace" a shipment
with relative ease. Lost or delayed shipments are never desirable; however, the logistician
that does not plan for this inevitable situation is setting himself/herself up for failure.
"Information on the exact location of a shipment normally can be obtained with little
difficulty." (Leenders, Fearon, and England, 1980) This provides more flexibility for the
customer. The following section provides a "real world" example of how an organization

is using transportation as a competitive advantage.

E. TRANSPORTATION AS A COMPETITIVE ADVANTAGE
This section presents one example that was highlighted in an article by Henkoff
(1994). The intent is to demonstrate that logistics management is not a concept merely

applicable to academia. Logistics, and specifically transportation, is considered one of the
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most important factors for the success of many businesses. The organization that is
discussed is National Semiconductor, a producer of computer microchips.

National Semiconductor incurred several years of losses in the early 1990's. Asa
result, they conducted an in-depth analysis of the organization to identify potential
problem areas. What they found was that their product was delivered to customers within
45 days 95% of the time, and the remaining 5% took as long as 90 days. (Henkoff, 1994)
With computer technology progressing quickly, this performance was unacceptable if they
wished to be successful. Further review revealed that they had inventory stockpiled all
over the place to compensate for long and/or highly variable delivery schedules.
According to Patrick Brockett, president of the National Semiconductor international
business group, "We had buffer stocks all along the (supply) line. The whole system was
awash in inventory." (Henkoff, 1994)

They attacked the problem by cutting buffer stocks and hiring Federal Express
(FedEx) to manage their transportation and distribution. The results from the first two
years were impressive. National Semiconductor reduced distribution costs by 2.5% and
increased sales by 34% (i.e., $584 million). In addition, they reduced delivery time by
47%, and now they move their product to the customer within four days. Their success
is an example of how an awareness of the link between transportation and inventory can

result in reduced costs and provide a competitive advantage.
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F. CONCLUSION

This chapter demonstrated that the amount of inventory carried and the mode of
transportation used to distribute that inventory are inescapably connected. The
introduction highlighted the fact that the military understood this connection nearly forty
years ago, but the aviation was not fast enough or reliable enough to institute a program
similar to ETS.

Section B looked at the inventory portion of this two-part link. It was shown that
transit inventory and buffer inventory are directly effected by the mode of transportation.
Section C presented some quantitative examples of how faster transportation can result in
less inventory. Section D looked at the transportation portion of the "link". Factors to
consider when choosing a mode of transportation were discussed. In addition, some of
the benefits of air transportation were highlighted. Finally, Section E presented a practical
example of how an organization used the link between air transportation and inventory to
gain an advantage in a highly competitive industry.

The shortcomings identified in the PACE study no longer present a barrier. The
ETS program can be successful for the Marine Corps. The next chapter reviews the
requisitioning objective (RO). RO is used as a measure of inventory in this research and is

important in the analysis of the ETS program.
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ENDNOTES

! Leenders, Fearon, and England also say that inventory serves a "decoupling" function,
which allows for the separation of dependent production centers. This is more
applicable to manufacturing organizations and not the Marine Corps, therefore, it is not
included in this literature review.

? Taken from a Cost Accounting lecture by 